Abstract. Digitisation has created vast digital cultural heritage collections and has spawned interest in novel interfaces that go beyond the search box and aim to engage users better. In this study we investigate this proposed link between generous interfaces and user engagement. The results indicate that while generous interfaces tend to focus on novel interface components and increasing visit duration, neither of these significantly influence user engagement.
Introduction
Cultural Heritage institutions have embraced efforts to digitise their extensive collections, making them available to the general public and opening up our cultural heritage. These efforts have created large digital collections [12] , but access remains through the search box. However, there has been interest in more "generous" interfaces that go beyond simply providing "1-10 of 10000" results.
These "generous" interfaces are primarily aimed at non-expert users who often find the search box and the need to formulate and interpret queries a major obstacle [17, 16] . As a result digital cultural heritage (DCH) websites often have very high bounce rates with up to 60% of users leaving in the first ten seconds. The argument for the new interfaces is that by generously offering up the available content, the novice user will engage more with the content and the interface. Unlike traditional search interfaces, which are quite heavily standardised, generous interfaces demonstrate a large amount of variation and it is unclear how this variation affects their ability to engage users.
In the study presented here we investigate user engagement with three different generous interfaces and attempt to determine how different user interface elements affect user engagement. The remainder of this paper is structured as follows: section 2 discusses the current state of generous interfaces and user engagement, section 3 presents the experiment, section 4 discusses the results, and section 5 concludes with recommendations for future research.
Generous Interfaces and User Engagement
To support the novice user in accessing large collections, alternative interfaces have been developed that focus primarily on browsing and visualisation to create richer user experiences [2] that are preferred by non-expert users [7, 15] . In the field of DCH the labels "generous interfaces" [16] and "rich prospect browsing" [13] have been attached to this type of interface. While both terms are relatively new, they trace their core ideas to the concept of "overview first, zoom and filter, then details on demand" developed in the 90s [14] .
In general these kinds of interface initially provide the user with a sample of the content available in the collection or an overview visualisation that highlights the available types of content. This enables the novice user to learn about the collection as a whole [6] and then through browsing and visualisation explore the collection in order to gradually build up a more detailed understanding of the content [5, 8] .
While user testing has shown that generous interfaces support users in their interaction with DCH collections [3] , it is unclear whether they actually manage to engage users in the way they claim. User engagement takes into account both the usability of the interface, but also the users' sense of captivation with the task and system [10, 1] and depth of interaction [11] . A number of metrics have been defined for measuring user engagement, but in the study presented here the User Engagement Scale is used in its short-form (UES-SF) [9] .
Experiment

Methodology
To investigate user engagement with generous interfaces we developed an on-line experiment and tested three different generous user interfaces. The experiment used a standard interactive information retrieval setup, initially acquiring demographics data, then letting each participant use one of the three interfaces, and finally assessing their experience and engagement.
The first step acquired information on participants' age, gender, education, employment status, and cultural heritage experience. In the second step participants were randomly assigned one of the three tested interfaces. To test the generous interfaces' open-ended exploration support we used the open-ended task instructions from [4] , which instructed participants to freely explore until they had enough. The experiment automatically tracked the time participants spent in the system. While showing participants more than one interface was considered, this would have increased the experiment duration and from our experience in on-line settings this would lead to high drop-out rates.
After completing step two, participants were asked to rate how much use they made of the available user interface components. Then participants were asked to assess whether they had used similar interfaces before, whether the initial set of items they saw was interesting, and whether they looked at items that they would not normally be interested in. Finally the UES-SF was administered.
The experiment was piloted with ten participants and after correcting issues it was made available on-line over a two-week period in November 2017.
Tested Generous Interfaces
As generous interfaces come in a wide range of styles, the decision was made to test three existing, live, production-quality systems, enabling the study to assess engagement in a realistic context. The three interfaces (see Figure 1) were: Discover the Queenslander 5 (DtQ) [16] , the Rijksmuseum's Rijksstudio The DtQ system contains a collection of illustrations from the Queenslander newspaper between the years 1866 and 1939 [16] . It uses an image grid to give the user a generous overview over the data and help them explore it. Additionally it supports exploration via colour and a time-line. It is representative of generous interfaces that aim to surface a very specific collection by providing a visualisation and browsing-based interface.
The RS system lets users curate their own galleries out of the Rijksmuseum's digital collections, which can then be explored via browsing. Unlike the other systems, it includes a curated aspect with galleries created by the Rijksmuseum's curators. Like the DtQ it also supports exploration via colour. The RS interface is heavily influenced by social sharing sites (Tumblr, Pinterest, ...). It is included as an example of a mixed expert-driven and crowd-sourced generous interface.
The CD interface is the most novel interface in that it allows exploration of the collection simply by scrolling down the page. It initially shows a randomly selected set of related items and when the user scrolls down, the system either shows more similar items (slow scrolling) or switches to showing very different items (fast scrolling). It is representative of generous interfaces that attempt to provide a very different interaction pattern and user experience.
Participants
Participants were recruited via social media (Facebook, Twitter, LinkedIn) and via physical and electronic noticeboards at Edge Hill University. A total of 620 participants were recruited of which 56 completed the experiment (9%). Most drop-outs occurred on the initial landing page, a common scenario when inviting participants via social media.
Of the 56 participants 32 were male, 23 female, and 1 undisclosed. While the largest group is from the student age-bracket 18-25 (24), there is a good distribution across the other age brackets as well 26-36 (9), 36-45 (12), 46-55 (7), 56-65 (3), over 65 (1) . 24 participants identified as students, 27 as in employment, and the remaining 5 were undeclared. All participants undertook the experiment on-line, using their own devices in their own environment.
Results & Discussion
Participants were automatically balanced across the three interfaces. To ensure that this did not introduce any accidental biases, we tested for potential biases due to CH experience and previous exposure to generous interfaces and found no significant influence by either of these aspects. Table 1 shows the main results. All three interfaces are successful in introducing participants to the collections and showing them items they had previously not seen (novel items). While the visit duration is higher for the DtQ, the difference is not statistically significant. Likewise, there is no statistically significant difference on the initial item interest either. However, the DtQ is significantly less engaging than either the RS or the CD (Wilcoxon rank-sum p < 0.05).
An interesting result is how long some participants spent on the DtQ, even though its engagement score is significantly lower. Clearly visit duration is not a predictor for engagement, even though longer visit times are frequently noted as an aim for generous interfaces.
Potentially the engagement difference is due to the type of data in the three collections. Although initial item interest is not significantly different across the three interfaces, for the RS and the CD there is a significant correlation between initial item interest and engagement (RS: ρ = 0.6, p < 0.01, CD: ρ = 0.75, p = 0.001), which does not exist for the DtQ. The exact nature of this effect needs further study.
The CD's use of scrolling to navigate is novel and clearly manages to engage users. At the same time it has the lowest average visit duration and the lowest standard deviation. We believe that this is because, while the interface engages, the lack of control leads to a relatively consistent point in time where the user has had enough, and since they cannot focus their exploration, they leave.
The generous interface literature focuses on the impact of interface components on engagement, but, with two exceptions, we find no significant correlation between component use and user engagement. For the CD use of scrolling weakly correlates with engagement (ρ = 0.53, p = 0.04), as does use of the image viewing component in the DtQ (ρ = 0.47, p = 0.04).
Conclusion
Generous interfaces have been put forward as a solution to the high bounce rates experienced by DCH sites. In this paper we presented a study of user engagement with three such interfaces. The central result is that while work on generous interfaces tends to focus on increasing visit durations and developing novel interfaces and visualisations, the results of our study show little influence of these aspects on user engagement. However, what items a user initially sees does significantly correlate with engagement for two of the interfaces.
This strongly indicates that the research focus needs to change from time and novel interfaces to actually understanding novice users' needs and information journeys and then developing interfaces that can support them through these, with a particular focus on the initial interaction moments and the data the users see at that point.
The study has some limitations due to its nature. Three live systems were tested, which did not allow us to track participants' interactions with the interfaces, instead we relied on participants' self-assessment regarding which aspects of the interfaces they used. Additionally the relatively small sample sizes of between 16 and 21 participants per interface limits the strength of our conclusions.
